Diurnal rhythms in hypothalamic/pituitary AVT synthesis and secretion in rainbow trout: evidence for a circadian regulation.
Arginine vasotocin (AVT) and isotocin (IT) are two neurohypophysial peptide hormones for which a role in adaptation to environmental changes has been suggested in fish. In teleosts, there are only a few available studies about circadian changes of AVT and IT levels, and a role of those peptides in the circadian system has been mainly suggested on the basis of the role of the homologous hormone AVP in mammals. Herein, we evaluated the diurnal rhythms in plasma AVT, pituitary AVT and IT content and the hypothalamic pro-vasotocin (pro-VT) expression in rainbow trout kept under a natural photoperiod, as well as their persistence in constant darkness as a tool for defining circadian dependence. Trout kept under a natural light cycle showed clear diurnal rhythms in both circulating and pituitary AVT levels with peak values around the last hours of the light phase. Hypothalamic pro-VT mRNA was also rhythmically expressed with similar peak characteristics. These rhythms persisted in fish kept under constant darkness for nearly two consecutive days, although peaks were progressively attenuated and phase-advanced. An IT rhythm was also found in pituitary of the trout maintained under a natural photoperiod, but not in those kept under continuous darkness. These results suggest that rhythms of hypothalamic AVT synthesis might be regulated by endogenous circadian mechanisms, and these rhythms contribute to maintain a similar fluctuation in pituitary AVT secretion into the blood. A potential role for AVT in the circadian and seasonal time-keeping system of teleost fish, either as a component of the neural machinery that participates in the adaptation to cyclic environmental changes, or as a circadian/seasonal output signal, is also discussed.